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In 1836 LaFargue (1) made use of the more direct route of absorption of medicaments by
their implantation beneath the skin by means of a needle-lancet trochar. Wood of Edin-
burgh was the first to employ the hollow needle technic for hypodermic injection in 1853.
In 1859 Dr. Charles Hunter, of London, placed a cutting point on the small nozzle of the
Ferguson syringe. The description of this syringe by Howard-Jones (2) from Comrie (1931)
reads: "The barrel, piston-rod, and piston are of glass. Cotton wool has been wrapped
around the piston. The metal parts are tarnished, but are almost certainly of silver. The
conical metallic extremity terminates in a male screw, upon which the hollow needle was
fixed." In 1853 Pravaz of Lyons, France first utilized a separated needle with a slip joint
(3). This syringe and needle were not, however, used for hypodermic medication. Hunter
first recognized that subcutaneous injections were absorbed and thereby had a systemic
action. He introduced the word "hypodermic" to contrast this systemic effect from the
supposed local action of subcutaneous injections.
While there have been modifications in the types of syringes and needles used, there has
been no change in the underlying principle of subcutaneous injection. It rcmained for an
observant engineer to visualize a painless type of injection in which only the medicament
pierced the skin, by the exertion of enormous pressure on a very small area. He had noted
that diesel oil was capable of penetrating the skin from high pressure jets with littlc and
sometimes no pain encountered and often with no visible break in the skin (4). The first
instrument was cumbersome, being about the size of an auto muffler. Eventually the de-
velopment of the idea to a practical useful instrument was vested in the hands of a commer-
cial company. After more than five years of research, an instrument with apparent clinical
applicability and termed the Hypospray was placed in the hands of a limited number of
clinicians for investigation.
The Hypospray is a metal instrument about the size of a tw-o-cell flashlight
capable of injecting medicaments in volumes up to I cc., either subcutaneously or
intramuscularly, by utilizing a spring-activated plunger. Differing from a syringe
and needle, the plunger does not come into direct contact with the sterile ma-
terial being injected, for it has been placed, at the time of manufacture, in a
sterile metal ampoule, or metapule, and this, in turn, has heen hermetically
sealed in a container. On injection, the plunger comes into contact only with
the rubber stopper in the metapule, which forces the stream of liquid through
the orifice and into the tissues.
The basic anatomic studies in the development of the instrument were made
by Figge (5). Colored solutions, colloidal suspensions, colored oils and metallic
mercury were injected into embalmed and fresh unembalmed cadavers. Later,
living subjects were injected with 35 per cent diodrast and the roentgenogram
used to study subcutaneous and intramuscular distribution. In addition to the
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aforementioned liquids, peanut oil, sesame oil and mineral oils have been in-
jected with facility equaling that of aqueous solutions.
Attempts to use the Hypospray for intravenous or intradermal injections have
thus far proved unsuccessful. At the same time, the inadvertent intravenous
injection would seem a more remote possibility than with a needle. However, the
risk is always present. Work on cadavers and animals tends to show that those
vessels near the surface are compressed and the column of liquid passes through
them while those vessels nearer the end of penetration are protected by the resist-
ance of their walls, the greater part of the force having already been spent.
Fio. 1. Cross sectional diagram of hypospray aod metapule
At the present time the Hypispray of choice is a new model (figures 1 and 2)
of 1.0 cc. capacity with facilities for regulating volume injected, up to 1.0 cc.
and the depth of penetration. In addition there is a type of rubber tip applicator
under study which would seem to be of value in the local treatment of skin
lesions by making for closer attachment to the skin surface.
Hingson and his associates have reported on the use of the Hypospray in the rapid treat-
ment of gonorrhea with penicillin (6). Comparisons were made with controls using the
syringe and needle. There were 206 patients included in this series, of whom 158 wore treated
with Hypospray aad 48 with the syringe and needle. The results were 97.5% cured hy the
Hypospray technic and 97.6% cured by the needle technic.
Hughes, Jordan and Hill (7) have reported on the application of jet injection to Pediatric
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practice where the chief advantage is the minimization of pain at no sacrifice of effective-
ness of the agent being injected. They recognize its valne in mass immunization because
of relative painlessness, simplicity of technic, and absence of virus transmission by contam-
inated needles.
Preliminary reports bave been made on the painless control of diabetic patients by Ring-
son and Hughes (8). The results obtained with the Hypospray have compared favorably
with the needle technic in the use of both regular and protamin insulin
Tuohy (9) has proved the efficacy of jet-injected procaine intanesthetizing the skin
preparatory to performing spinal or eaudal anesthesia. He has also made use of the technic
in producing anesthesia at fracture sites, permitting painless reduction. We have concurred
in these findings. We have also noted the freedom from pain obtained by intercostal block
on those patients who have been subjected to upper abdominal surgery. In patient$uffer-
Fin. 2. Hypospray jet injector (1 cc. size) including metapule
ing with pain from bursitis of the shoulder, we have seen spontaneous permanent relief by
one injection at the suprascapular notch.
We have used the Hypospray for the injection of vasopressor drugs for a falling blood
pressure under spinal anesthesia. The most remarkable finding in this experience was that
the action was as immediate as is found with intravenous injection. There was an absence
of time lag found in the ordinary subcutaneous injection. While in this instance it is an
advantage) in certain types of toxoid injection, this rapid absorption may prove to be a
disadvantage.
Due to the wide dispersion of the injected material, Brody (10) has suggested the use of
this technic in blocking "trigger points." This we have done with success, providing all
trigger points are injected where more than one occur. Relief of a coronary type of pain has
ItIL0
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been reported in two out of three patients treated by "trigger point" injection with pro-
caine.
Studies were made by Hirsch and his associates (11) to determine comparative blood
levels of penicillin and streptomycin with Hypospray compared to needle injection. There
was essentially no difference in the levels of streptomycin obtained by the two methods,
hut the concentrations of penicillin obtained with the Hypospray from blood assays taken
at two, three, and four-hour intervals were somewhat higher and more prolonged. Hughes
confirmed these findings in the treatment of amenable infections in children.
Hingson and his associates (12), successfully relieved the pain associated with the periph-
eral neuritis of leprosy by means of jet injections using 6 per cent procaine sprayed
through the skin into the region of the nerve. All of 10 patients tested had complete relief
of pain within 3 to 5 minutes and the relief lasted from one or two to several days. These
investigators also reported favorably the use of the Hypospray apparatus for the adminis-
Fin. 3. Hypospray (icc. size) at moment of discharge. Note atomization of medicamcnt
tration of promine in leprosy patients as well as for use with insulin, liver extract and
vitamins.
EXPERIMENTAL
Biopsies
With the appearance of Hingson and Hughe's report (8) in 1947 of clinical
studies with jet injection, it appeared that the method had applicability to the
field of Dermatology. Our first use of the Hypospray as applied to Dermatology
was confined to the taking of biopsies. The majority of patients were keenly in-
terested in the apparatus and, after a brief explanation of its basic principles,
were willing to consent to a skin biopsy. Many expressed a sense of relief upon
being assured, and later having it proved, that there "will be no needle" and that
it "won't hurt." In the performance of routine local anesthesia injections with
the Hypospray in the Dermatology Clinics of the Cincinnati General Hospital,
no patient has refused a skin biopsy when informed that the Hypospray technic
FIG. 4. Photograph of roentgenogram demonstrating subcufanoous doposition 1 cc. Dio-
drast in triceps area living subject. (Courtesy Dr. F. H. J. Figge, Baltimore, Maryland.)
Fm. 5. Photograph of roentgenogram demonstrating subcutaneous and intramuscular
deposition of 1 cc. Diodrast triceps area in living subject. Note course of injection along
fascial plane. (Courtesy Dr. F. H. J. Figge, Baltimore, Maryland.)
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was to be used. Our observations in regard to the comparable pain-producing
effect of the Hypospray coincided closely with that of early observers. With the
use of procaine injections (0.25 cc. of 2% solution) in 50 adult patients,
thirty-two stated that the injection did not hurt at all, eighteen stated that it
was painful but not as severe as a hypodermic needle, and no patient stated that
it was more painful than a hypodermic needle. Two patients experienced minor
skin cuts as a result of the injection.
FIG. 6. Photograph of roentgenogram demonstratiog intramuseolar depositioo of 1 cc.
Diodrast (35%) in triceps area liviog subject. (Courtesy Dr. F. H. J. Figge, Baltimore, Md.)
Biopsies were performed in the following manner: The biopsy site was cleansed
with tincture of merthiolate followed with alcohol and then allowed to dry com-
pletely. The Hypospray apparatus was applied to the dry skin surface and one
to three injections of 0.25 cc. 2% procaine were administered. The biopsy
was then taken by means of a scalpel, Keyes punch or by electro-surgery. The
operation could he performed immediately and the area anesthetized varied in
a
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diameter from 2—6 cm., according to the number of metapules used. Biopsies
have been taken under Hypospray technic on almost every area of the body and
on lesions representative of all the common dermatoses.
For an acceptable skin section measuring 6 x 6 x 6 mm. or a section the size
of a 4 mm. punch, the number of injections necessary to secure adequate anes-
thesia varied with the region of the body. Using 0.25 cc. 2% procaine per
injection, the following was found to be the number of injections usually re-
quired:
Scalp 2—3
Nuchal region 2
Neck—anterior and lateral 2
Chest wall (ant, and post.)
Abdominal wall 1
Extremities (hand and foot) 3
(forearms and legs) 2
(thighs and arms) 1
Plantar surface of foot 3
Face 2
The question arises as to the effect of the jet injection on the resultant tissue
section. The biopsies taken under Hypospray technic have been fixed and stained
in the routine manner with the commonly used stains. The sections have been
read by numerous pathologists with no mention being made of the type of
anesthetic used. In no instance has the jet of anesthetic produced distortion of
tissue, spongiosis or hemorrhage in the section. In our experience, it has been
impossible to differentiate the sections taken under Hypospray from needle-
anesthetic biopsies.
In the few patients who complain of pain during biopsy, we have found that
one of the following causes has been operative:
(1) Insufficient number of metapules of anesthetic used
(2) Improperly placed injections due to
a. Carelessness of the operator
b. Movement of the patient
c. Extreme grades of adiposity
d. Slipping of the apparatus with deposition of the agent on the cutaneous
surface
(3) Location of the biopsy site over bony prominences
(4) Low pain threshold in patients
(5) Too late operative procedure in relation to time of injection of anesthetic
agent
Warts
The Hypospray has been used in the treatment of three cases of plantar warts.
The technic employed was as follows: The surface of the wart was pared with a
scalpel until the bleeding points were just discernible. Five procaine injections
(0.25 cc. 2% procaine each) were made; one injection at 3, 6, 9, and 12 o'clock
about the periphery of the lesion and a single injection in the center. After a
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two-minute interval, the wart was removed by curettement and the base was
electrodesiccated. The patients experienced no pain whatsoever in two instances;
in the third it was necessary to give two additional injections into the center of
the wart before final electrodestruction could be completed. All three cases were
successfully removed in this manncr.
Fm. 7. Hypospray (1 cc. size). Showing proper manner of application to the skin surface
in the treatment of lichen simplex chronicus.
Folliculitis leeloidalis
Two cases of folliculitis keloidalis with thickened indurated bases, unrespon-
sive to the usual modes of therapy, have respoaded to local jet injection of aque-
ous calcium penicillin. The technic used was as follows: At weekly intervals in-
jections of 500,000 to 1,000,000 units of the drug were given. Each metapule
contained 200,000 to 300,000 units of penicillin and the injection was made
directly into the involved area. Both patients responded well, as evidenced by
lessening of induration, disappearance of subjective complaints and better cos-
metic appearance.
in
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Creeping eruption
A case of creeping eruption refractive to conventional therapy, such as re-
peated freezing with ethyl chloride and intramuscular Fuadin injections re-
sponded to Hypospray therapy as follows: Injections of Fuadin (0.25 cc. each)
were made 0.5 cm. ahead of the burrow where the larvae were suspected of being
found. There was no untoward reaction to the Fuadin which was deposited sub-
cutaneously and the eruption cleared rapidly. In most burrows one injection of
Fuadin by atomization was sufficient to eradicate the infection. However, two
lesions required Fuadin injections weekly for three weeks before they were inac-
tivated.
Folliculitis decalvans
Streptomycin has been used successfully in a case of folliculitis decalvans in a
nine-year old child which had proved resistant to all forms of therapy and was
progressing. Injections of the drug were given into the active border. Each treat-
ment consisted of the injection of ten metapules of streptomycin each contain-
ing 100,000 units. Ten treatments were given at 48-hour intervals. The lesion
began to respond after the third treatment and after two months appeared to
be almost well. The child complained of moderate pain in the scalp at the time
of injection but suffered no other untoward effects of the treatment.
Lichen simplex chronicus
Relief of pruritus has been accomplished for a period varying from 24 hours to
10 days in patients suffering from lichen simplex chronicus. In these cases the
procaine solution was injected directly into the plaques once or twice weekly,
using from 3 to 6 of the 0.25 cc. metapules at each treatment.
Post-herpetic neuralgia
Intractable post-herpetic neuralgia responded to procaine injections over the
involved nerve trunks. The relief was of only 24 hours duration following each
injection.
The Hypospray apparatus as applied to Dermatology possesses the following
advantages over needle technics:
(1) Less painful than 26-gauge needle
(2) No psychic trauma from needle
(3) Biopsies and operations are easier to obtain from a consent standpoint
with "no stick" technics
(4) Lessened danger of local infection
(5) Minimal danger of injection into an arterial branch
(6) Minimal danger of injection into a nerve-trunk
(7) Time-saving (no assembling of syringes or sterilizing work at time of op-
eration)
(8) Medicament can be placed directly into area requiring high concentra-
tion of the agent.
The following disadvantages have been encountered:
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(1) Multiple injections may be required for large areas
(2) Instrument cannot be used in body cavities
(3) Lacerations by stream (few)
(4) Infections may occur, especially if followed by greasy preparations lo-
cally
(5) Noise frightens some patients
(6) Pain occurs if used in certain areas, notably about nails, on finger tips
and in the scalp
Possibilities for the use of the instrument in Dermatology are numerous, in-
cluding the treatment of such conditions as tinea capitis and the removal of tat-
too marks. Further studies in the applicability of the Hypospray to dermato-
logic use are being made and will form the basis for a subsequent report.
CONCLUSION
In our experience in treating dermatologic patients with the Hypospray, it
appears that the instrument has a place in the specialty of Dermatology and
Syphilology. It is particularly helpful in the biopsy of cutaneous lesions, in anes-
thetizing the site for lumbar puncture, and in administering drugs parenterally
in a relatively painless manner, where local infiltration of the agent is required.
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